Introduction: Alcohol consumption during pregnancy has a negative impact on the developing foetus from the earliest stages of its development. It increases the risk of miscarriage, intrauterine death and congenital abnormalities. It contributes to the development of mental retardation and may also lead to physical, cognitive and behavioural abnormalities. The aim of this study was to evaluate the frequency and amount of alcohol consumed by women in Poland during the preimplantation and pregnancy periods. Material and methods: Analyses of pregnant women in Poland were based on surveys within the framework of Polish Pregnancy-related Assessment Monitoring System. The research was conducted on one specific day in 2010, 2011 and 2012 in all the hospitals in Poland where women were staying following childbirth, and was in the nature of a population study. Results: Among the surveyed women, 54.7% declared that they consumed alcohol during pregnancy, while 45.3% declared abstinence. More than 35% of the women consuming alcohol during pregnancy consumed it once a month or less frequently. Almost 6% of them consumed alcohol at least 2 times a month during pregnancy. More than 60% of the women who consumed alcohol during pregnancy consumed less than one standard unit of alcohol on one occasion. Almost 20% consumed at least one standard unit of alcohol on one occasion. Conclusions: The percentage of women who consume alcohol during the preimplantation period is over 90%. Also more than half of women consume alcohol during pregnancy. These behaviours pose a substantial risk to the embryo, especially at its earliest stage of development.
INTRODUCTION
Alcohol consumption among pregnant women is associated with many adverse obstetric outcomes. Alcohol negatively affects both mother and child. It is one of the major risk factors with regard to the growth and development of the foetus. It contributes to the development of mental retardation and may also lead to physical, cognitive and behavioural abnormalities in children, which together are called Foetal Alcohol Spectrum Disorder (FASD) [1, 2] . The risk of its occurrence increases with the amount of alcohol consumed during pregnancy [3] . In order to assess the actual amount of alcohol consumed, the term "standard unit of alcohol" was introduced, i.e. the amount of pure ethanol consumed. This is defined as 10 g of pure ethanol [4] . 285 ml of beer with an alcoholic strength of 4.8% contains one standard unit of alcohol and the same applies to 100 ml of wine and 30 ml of vodka [5] .
Alcohol passes through the placental barrier to the foetus's bloodstream. Its concentration in the foetal body exceeds that in the mother's body, due to slower metabolism. The liver of the foetus is not fully developed, which means a slower synthesis of alcohol dehydrogenase by hepatocytes. It is estimated that the activity of this enzyme, at approximately 20 weeks of gestation, is about half that in an adult [6] . Both ethanol and acetaldehyde enter the amniotic fluid, which further hinders their elimination from the foetal environment [7] . It is JOURNAL OF HEALTH INEQUALITIES 2017 / Volume 3 / Issue 1, June worth mentioning here that acetaldehyde is a recognized mutagen [8] .
Ethanol has a negative effect on the embryo from the earliest moments of its development. It appears that the embryo is particularly sensitive to the effects of alcohol during preimplantation and gastrulation periods [9] . However, the preimplantation period is also considered key to its future functioning [9] . Further stages of foetal development involve intense cell differentiation. At this stage, alcohol consumption can also have negative effects on the foetus. Ethanol affects the methionine homocysteine cycle, and therefore DNA methylation and gene expression [10] [11] [12] [13] [14] .
At every stage of embryonic and foetal development, alcohol consumption can have negative consequences. Alcohol negatively affects the foetus not only during the first weeks of pregnancy. Consumption of ethanol in the third trimester of pregnancy can lead to damage to the hippocampus, resulting in among other things memory disorders [15, 16] .
The whole range of foetal development disorders resulting from a foetus's exposure to alcohol consumed by its mother is termed foetal alcohol spectrum disorder (FASD). Among others, this group includes [17] :
• foetal alcohol syndrome (FAS), • alcohol-related neurodevelopment disorder (ARND), • alcohol-related birth defects and developmental disorders (ARBD). The occurrence of respective forms of FASD is determined not only by the dose of ethanol consumed but also by duration of exposure [9] . The most easily diagnosed variation of FASD is FAS. According to the Centers for Disease Control and Prevention (CDC), its prevalence in the United States is between 0.2 and 1.5 cases per 1,000 live births [17] . This level is comparable to the prevalence of Down syndrome or spina bifida [18] . FAS is the most serious of the syndromes described to date resulting from chronic consumption of high doses of alcohol during pregnancy [19] . There exist four basic criteria for identifying this syndrome: specific craniofacial anomalies, growth disorders, central nervous system disorders, and evidence of alcohol consumption during pregnancy [17] . There are no criteria for diagnosing FAS in the prenatal period. Although ultrasound diagnostic may suggests the existence of a syndrome, a definitive diagnosis cannot be determined on this basis alone [20] . Certain diagnose may only be confirmed after a baby is born. Dissection analyses of babies born to women who drink alcohol during pregnancy provide data on changes in the central nervous system caused by alcohol. These children are characterized by agenesis of the corpus callosum, changes in the area of the brainstem, hippocampus, cerebellum and pineal gland [21, 22] . These changes cause, among other things, memory, concentration and learning disorders. In addition to the above, it has been observed that children with the FAS also suffer from intellectual development and psychomotor disorders as well as social adaptation inadequacies [22] .
Other syndromes associated with FASD are more frequently found than FAS. Their occurrence is usually associated with less severe foetal exposure to alcohol, but in order to identify them, it is necessary to connect symptoms with the fact of ethanol consumption during pregnancy. These include ARND and ARBD. ARND is characterized by structural changes in the foetal brain, similar to those that characterize FAS, as well as behavioural and developmental changes in the child. On the other hand, ARBD are diagnosed in children with two or more of the craniofacial anomalies that characterize FAS, and at least one other developmental defect involving the kidneys, heart, musculoskeletal system, hearing or vision [2, 23] .
The aim of the study was to evaluate the frequency and amount of alcohol consumed by women in the preimplantation period and during pregnancy in Poland.
MATERIAL AND METHODS
Analyses of the population of pregnant women in Poland were carried out using survey questionnaires within the framework of the Polish Pregnancy-related Assessment Monitoring System (Pol-PrAMS). The questionnaire was based on a survey used in the USA for Pregnancy Risk Assessment Monitoring Survey (PRAMS) [24] .
The research was conducted between 2010 and 2012 as a population study. It was conducted annually, in different months of the year, in order to obtain a representative test group. This was because it was assumed that the number of births may fluctuate seasonally. The study was conducted on a group of Polish women and their newborns, in all hospitals in Poland in which women following childbirth were staying along with their newborns.
The survey questionnaires were addressed to women convalescing postpartum in hospitals that had at least one of the following wards: Maternity, Gynaecology and Obstetrics, Rooming-in Maternity, Neonatal or a Childbirth Room. The study was conducted on a nationwide basis. The purpose was to assess the health related behaviour of pregnant women in Poland, such as their physical activity, diet and its supplements, smoking and consumption of alcohol and psychoactive substances, as well as to assess the course of their pregnancies, the birth and the condition of both newborns and mothers after childbirth.
The survey's questionnaire was divided into two parts. The first section contained information about the pregnant subjects such as age, place of residence, education, marital status, social status, obstetric history (previous births, miscarriages, and any difficulties with becoming pregnant), and any behaviour by the mother before and during pregnancy constituting a health risk (smoking, alcohol consumption, drugs or psychoactive substances).
The section of the survey's questionnaire concerning alcohol consumption during pregnancy included a request for information on the prevalence of alcohol consumption before and during pregnancy, the amount of standard drinks consumed during any one occasion, the type of alcohol consumed, and the attending physician's attitude to alcohol being consumed during pregnancy. The first part of the form was completed by mothers who, along with their newborn babies, remained in hospital after childbirth. The second section was completed by the specialized medical staff (doctor, nurse) responsible for taking care of the mother and newborn after childbirth, citing the subject's medical documentation.
In total, 9051 women with newborn babies qualified for inclusion in this analysis in 2010-2012. During the study period, the questionnaire was filled out by 8625 mothers, constituting 95.3% that were thus analyzed statistically. These were women who answered at least one of the survey questions. They represented 76.9% of the total number of women in obstetrics wards in Poland at that time.
The methodology of this study is described in detail in a separate article [25] .
RESULTS
Of all the women surveyed, 91.2% declared they had consumed alcohol in the three months before their pregnancy, while 8.8% declared abstinence. On becoming pregnant, the percentage of women drinking alcohol decreased to 54.7%. Thus, 45.3% of the women declared that they had not consumed alcohol during pregnancy (Table 1) .
Before becoming pregnant, 56.1% of the women consumed alcohol once a month or less often, and at the same time constituted 61.5% of the women who consumed alcohol during pregnancy. Less than one in four women (24.4%) declared that they consumed alcohol 2-4 times a month (constituting 26.8% of the women who declared having drunk alcohol during pregnancy); while those declaring that they consumed alcohol 2-3 times a week and 4 times a week or more constituted 5.8% (6.4%) and 1.8% (2.0%) respectively. These behaviours changed during pregnancy. The group of women who consumed alcohol once a month or less frequently decreased to 19.6%, while the group of women who consumed alcoholic beverages 2-4 times a month decreased to 2.1%. The above groups accounted for 35.9% and 3.8% of women consuming alcohol during pregnancy. Additionally, 0.4% of women declared that they consumed alcohol 2-3 times a week. These accounted for 0.8% of women who admitted to drinking alcohol during pregnancy. The figures for the group of women who consumed alcohol 4 or more times a week, which amounted to 0.8% (1.5%) during pregnancy, also declined. Also observed was a significant increase in the proportion of women who did not specify the frequency of alcohol consumption during pregnancy. This proportion before pregnancy was 3.1%, while during pregnancy the figure increased to 31.8%. Table 2 shows the prevalence of alcohol consumption by women before and during pregnancy.
More than 40% of women in the preimplantation period consumed 1 to 2 standard units of alcohol on one occasion. Less than 13% of them consumed less than one standard unit of alcohol. Larger amounts: 3-6 and at least Taking into account only women who consumed alcohol before pregnancy, these percentages were: 44.6%, 14.1%, 9.5% and 2.5%, respectively. Almost 35% of pregnant women consumed less than 1 standard unit of alcohol at a time; 10.0% consumed 1-2 standard units of alcohol at a time, whereas 3-6 and 7 or more units were consumed by 0.4% and 0.3% of pregnant women respectively. Taking into consideration only women who consumed alcohol during pregnancy, these amounted to 62.7%, 18.3%, 0.8%, 0.6%, respectively. The percentage of women who reported having consumed alcohol during pregnancy but who did not admit the amount they consumed at a time was 9.6%. This percentage before pregnancy was 26.7% (Table 3) .
Fragmented data on the consumption of alcohol by pregnant women in Poland, based on Pol-PrAMS studies, has been presented in separate publications [26, 27] .
DISCUSSION
In a study conducted in the United States by Ebrahim et al. [28] in 1999, more than half of women of reproductive age drank alcohol during the last month. Most of them declared occasional drinking. Nevertheless, 15% of them can be classified as drinking moderately or significantly [29, 30] . Almost the same number of respondents declared binge drinking at least once in the last month [31] . In our study the percentage of women consuming alcohol in the preimplantation period is much higher. A little over 90% of women claimed to have consumed alcohol in the three months prior to becoming pregnant.
The percentage of women who consume alcohol during pregnancy varies considerably in different countries around the world. In the United States, the percentage of women who abstain from drinking alcohol during pregnancy has increased slightly from year to year. However, 13% continue to consume alcohol during this period of their lives [31] . In Italy 30% of pregnant women declare that they consume alcohol daily [32] . The same research also indicates that pregnancy is not seen by Italian women as a reason to stop drinking alcohol. In South Korea, the proportion of pregnant women drinking alcohol is 16% [33] . Studies conducted in Denmark show that almost half of women became inebriated at least once during the menstrual cycle in which fertilization took place [34, 35] . Alcohol consumption in some Eastern European countries is even higher. In a study conducted in Russia, 85% of pregnant women drank alcohol during pregnancy, and 20% declared binge drinking at least once during that time [36] . In Poland, according to a study conducted by the State Agency for Solving Alcohol Problems (PARPA), 12% of pregnant women declared that they drank alcohol during pregnancy [37] . According to a 2007 report by the United Nations Population Fund (UNFPA), the United Nations Development Program (UNDP) and Poland's Ministry of Health, 12-17% of women in Poland consume alcohol during pregnancy [37, 38] . However, it would seem that the above figures for Poland are greatly underestimated, as it is clear from our study that over half of women consumed alcohol during pregnancy.
The data show that the highest proportion of pregnant women in Poland (8.5%) consumed alcohol only a few times during their entire pregnancy [38] . Daily consumption of alcoholic beverages was declared by 0.4%, several times a month by 0.8%, once a month by 1.5%, and once during the entire pregnancy by 4.1%, whereas 1.2% of women do not remember if and how often they consumed alcohol during their pregnancy [38] . The alcoholic beverage most often consumed by pregnant women was beer. Its consumption was declared by 45% of women drinking alcohol during pregnancy; 42% of women consumed wine and less than 8% consumed vodka [38] . According to Ethan et al. [39] in the United States, 30.3% of women consume alcohol during pregnancy; 5.7% of them drank at least 5 drinks or more on one occasion; 26% of American women consumed wine, 21.9% drank beer, 15.7% consumed a variety of drinks, and 4.2% drank strong spirits [39] .
Our study indicates that most pregnant women who admit to consuming alcohol during pregnancy con- sumed it once a month or less frequently. This may suggests that these women consumed alcoholic beverages while unaware that they were pregnant. Thus, over 6% of women consuming alcohol continued to do so during pregnancy. It should be stressed however, that the proportion of women who reported having consumed alcohol during pregnancy, but not the frequency of doing so was 58%, which may indicate the poor credibility of the results obtained. The respondents probably consumed alcohol during pregnancy more frequently than ensues from the data obtained. Among women who consumed alcohol during pregnancy, 62.7% consumed less than one standard unit of alcohol, but almost 20% consumed at least one standard unit on one occasion. These data are not complete, as indicated by the 17% of respondents who did not report the number of standard units of alcohol consumed at one time.
The above evidence shows that the problem of alcohol consumption by women in the preimplantation period and during pregnancy is much more serious than the data previously collected suggest. The proportion of women who consume alcohol during pregnancy is significantly higher, and does not amount to 12-17% [37, 38] , but almost 55%, of which 6.1% consume alcohol at least twice a month throughout their pregnancy. Of course, changing patterns of alcohol consumption have been observed. Women consume it in smaller amounts than before pregnancy.
Another problem is the consumption of alcohol by women before becoming pregnant. If after childbirth more than 90% of women declared alcohol consumption before becoming pregnant, 12% of whom reported consuming at least 3 standard units of alcohol at a time, this begs the question how many women in Poland have had miscarriages due to alcohol consumed before they found out they were pregnant. The consumption of 60 g of ethanol once a week increases the risk of miscarriage fourfold and the risk of intrauterine foetal death threefold [40, 41] . Consuming of just 20 g of ethanol leads to disorders in the breathing movements of the foetus [42] .
The answer to this question seems even more worrying, when we consider the age at which Polish teenagers begin consuming alcohol, because studies have found that among girls the average age they start drinking alcohol is 13.54 and the average age they first become inebriated is 14.35. This data is very similar to the figures for boys beginning alcohol consumption and becoming inebriated for the first time (13.33 and 14.18 respectively) [43] . The same studies show that the percentage of girls who start drinking between the ages of 11 and 15 is dramatically increasing. More than 85% of 11-yearold girls declare that they do not consume alcohol. That percentage at age 13 is only 61.2%, and at the age of 15 it is already a mere 31%. True, in recent years the frequency with which Polish teenagers drink alcohol and get drunk has declined, but at the same time girls are getting drunk more often and at an earlier age. This is a very disturbing phenomenon, as it forms dangerous habits and the wrong attitude towards drinking by young girls and future mothers. Such a high prevalence of alcohol consumption among women entering reproductive age poses an enormous risk of adverse pregnancy outcomes in the future. It should be strongly emphasized that there is no known "safe" dose of alcohol that would not cause foetal development disorders. For this reason, women who are or may be pregnant should avoid consumption of alcohol [3] .
CONCLUSIONS
Recent studies show that previous data on the consumption of alcohol by pregnant women in Poland are underestimated. More than half of women consume alcohol during pregnancy, and not as previously believed only 12% to 17%.
The data show behavioural change, with respondents reporting lesser amounts of alcohol consumption during pregnancy than in the pre-pregnancy period.
The percentage of women who consume alcohol during the preimplantation period is alarmingly high, over 90%. This behaviour poses a substantial risk to the embryo, especially at its earliest stage of development.
Action should be immediately taken to reduce the consumption of alcohol by young people and women of reproductive age.
